Carnitine and carnitine acetyltransferases in the yeast Saccharomyces cerevisiae: a role for carnitine in stress protection.
To date, the only reported metabolic and physiological roles for carnitine in Saccharomyces cerevisiae are related to the activity of the carnitine shuttle. In yeast, the shuttle transfers peroxisomal activated acetyl-residues to the mitochondria. However, acetyl-CoA can also be metabolised by the glyoxylate cycle to form succinate. The two pathways, therefore, provide a metabolic bypass for each other, and carnitine-dependent phenotypes have only been described in strains with non-functional peroxisomal citrate synthase, Cit2p. Here, we present evidence for a role of carnitine in stress protection that is independent of CIT2 and of the carnitine shuttle. Data show that carnitine improves growth during oxidative stress and in the presence of weak organic acids in wt and in CAT deletion strains. Our data also show that strains with single, double and triple deletions of the three CAT genes generally present identical phenotypes, but that the deletion of CAT2 decreases survival during oxidative stress in a carnitine-independent manner. Overexpression of single CAT genes does not lead to cross-complementation, suggesting a highly specific metabolic role for each enzyme. The data suggest that carnitine protects cells from oxidative and organic acid stress, while CAT2 contributes to the response to oxidative stress.